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Analysis of Bonding Electrode under the Operating Condition
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Abstract

Bonding Electrode uses for electronic cards circuit welding. Bonding Electrode is compressed on
copper wire circuit. After that, heat energy from electric energy releasing is used to melt copper wire
circuit with electronic chips. This research presents the effects of pressing force and heating load on
usability and damage of Bonding Electrode. | used computer simulation by using Finite element Software
for static stress and thermal stress distributed. The results of computer simulation found that the
maximum stress was about 8.2689 MPa at the end of Bonding Electrode. Therefore, pressing force
during welding not occurs fracture and permanent deformation. Moreover, the analysis of temperature
found that the maximum temperature was about 852.64°C and it occurred at the end of Bonding
Electrode that was higher than solderability state (390°C) but it was lower than melting point of copper
wire (1083°C). So, welding occurs while copper wire circuit is weakened but it not loses state to melting.

Keywords: Bonding Electrode, Electronic cards, Finite element, Welding, strength
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L%Elll
Material Tungsten
Density 19,000 kg/m’
Elastic modulus 1.24x10" N/m”
Poisson’s ratio 0.28
Shear modulus 16x10" N/m”
Tensile strength 3.1 ><1011 N/m2
Thermal expansion | 5x10° K
coefficient
Thermal 200 W/mK
conductivity
Specific heat 130 J/kgK
Melting point 3,480°C
Emissivity 0.07
Surface area 201 mm’
Electrical power lrms =173 A, Vgus = 0.8 V
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supplied

Applied load 2 N normal load applied

ANTHN 2 FNUGY aﬁa@] WRSEAIWANTITIN UV D
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Material Grade 1 Self Bonding
Polyurethane Enameled @
0.112 mm Copper Wire “S180”

Melting Point | 1083.4+0.2°C

Yield strength | 2.58646x10° N/m”

Poisson’s ratio | 0.33

Shear modulus | 4.1x10"° N/m’

Density 8,900 kg/m’

Thermal 390 W/mK

Conductivity

Solderability 390+5°C with dipping time of 2
sec
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R=p— @
pA

P fa dsnmwanumumulWny - (Resistivity)
° o o ' @ -8 {
FATUNIRABAAIYIAY  1.8607x10° Qm 0

qm‘mﬂﬁ 786 K

R1
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Position | L (mm) A(mm2) Rx1 O_G(Q)
R1 10.80 2.30 87.372
R2 0.90 2.04 8.209

R3a 0.60 1.71 6.548
R3b 0.70 1.63 7.990
R3c 0.74 1.63 8.447
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R4a 0.41 1.51 5.052
R4b 0.35 1.26 5.189
R4c 0.34 1.02 6.202
R4d 0.34 0.82 7.715
R4e 0.32 0.76 7.886
R4t 0.50 0.68 13.783
Sum 16.00 15.34 19.408

AANUAUNUTINTIANATDIUTHIANTON  (FB4
Win2aINTIENINaT) dwdtslaiin
Rtotal = Z(Rl + R2 + R3mm| + RA«otaI)

R, = 2(1.9408x10°Q) =3.882x10°Q (3)
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rms

P, =116W 4)
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Q=P, =1.16W ()

URAUARIY8IUIRIL T NASIFNNNAS YU
100.5 mm’ FIWIMWIMAIHNENTANNTaUGD
vioRuA g ledu

Q 1.16W

q=—=—"""" __11542289W/m>  (6)
A 100.5mm
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wiaadonmeyinnsden Uszanm v= 34.85
km/h (9.68 mis) [1]qmwgﬁ§um§auﬂna T =
27°C =300 K LLazqmﬁQﬁﬁamauwim”u%au
T,=1000°C =1273 K (Lﬂuqmﬁgﬁﬁmmwuﬁﬂfu
I@yﬂi:mmmimﬂﬁ;waaummmamammsﬁqﬁ
fvinny 1083°C Gﬁol’ﬁﬁndmﬁazgﬂﬁau) R
FadwrmgunndWdy  (Film temperature: T))

o o ° o a a%
Gﬁxﬁwgﬂu’]vl:l]ﬂ']uqm%qﬂqauﬂjzﬂﬂﬁﬂfliwqﬂﬁflw

Soulaaadt
_I_f:TS-;Tw _1273K+300K oo -

ngonndfan 7865 K @”aﬂmaﬁﬂvl,ﬂzjmivlﬁm

FUUGVaILAE [2] AIuEadbuanINan 4

AN 4 auﬁﬁmaaLLﬁaﬁqquﬁﬂﬁwsa.S K

Specific Heat Capacity(c,) 520 J/kg.K
Dynamic Viscosity (u) 4.6><1O_5 kg/m.s
Thermal Conductivity (k) 0.016 Wim.K
Prandtl Number (Pr) 1.495

Density (D) 1.784 kg/m’

4 a

LUBILATN Z‘ﬁ‘lﬁlﬁﬂ BANH SN TANIANNTD WU

o o

Heauazle Reynolds number(Re,) A9t

Re — pVL, (1.784 kg/m*)(9.68m/s)(0.016m)
T 4.6x10°kg/m.s
Re, =6006.65 ®8)

[

FuIMnNAN Nuselt number (Nu) la@adt

Nu = 0.664Re*Pr®  ;Pr206,Re < 10°

Nu = 0.664(6006.65)°°(1.495)"* =58.84  (9)
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= 5 [ L= a Qf
270 Nu = h L/k @40UWR1NTamIeanyszansms
WIANTaULeN

_ Nuk _ 58.84(0.016W/m.K)
L 0.016m

c

h, = 209.63W/m?K (10)
AN 5 agﬂmL‘fiauvlmf.%m%‘umﬁmﬁ:ﬁmw

h

SOULATANNLAY

- Electrical power | l,,s=173 A, Vs = 0.8 V

h, = 209.63 W/m'K

- Heat transfer

coefficient

- Ambient Too= 27°C (300 K)
temperature

- Applied load 2 N normal force applied

at tip of the bonding

electrode
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. Current: 173, &
. Waltage: 0.8
[€] Radiation: 300. K, 7.e-002

[B] Convection: 200. K, 200.63 W/r®K
[E] Heat Flux: 11542 Wym®
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